Conditional inactivation of Erk2 during development leads to a thinner cortex due to fewer numbers of mature neurons and an increase in gliogenesis. The Erk2 cKO also exhibits a deficit in learning and memory. Detailed behavioural analysis of the Erk2 cKO also revealed that the mice are anosmic.
The natural variation in nerve cell number is controlled by polymorphic genes regulating cell production and cell survival. Dopaminergic (DA) amacrine cell number is tightly controlled despite comprising less than one-hundredth of a percent of the total number of neurons in the mature mouse retina. Here we report a nearly fourfold variation in the size of this neuronal population across various inbred laboratory strains of mice. We used recombinant inbred (RI) strains derived from two of these laboratory strains (A and B6) to identify potential quantitative trait loci (QTL) in the pursuit of prospective genes controlling DA cell number. The number of DA cells varied across this RI strain-set (AXB/BXA), exceeding the range defined by the parental strains. A broad QTL for DA cell number was identified on chromosome 7 centered at 71.9 Mb. The presence of a gene or genes on chromosome 7 for which A alleles lower DA cell number was confirmed by examining consomic mice from the chromosome substitution strain B6.A<7>, bearing only A alleles on this chromosome. Two potential genes in the QTL include the pigmentation-associated gene Tyr, known to modulate the production of other retinal cell types, and the proapoptotic gene Bax. Both were confirmed to play a role in the establishment of DA cell number by examining TyrÀ/À mutant mice and BaxÀ/À knock-out mice: the former increased the number of DA cells by 10%, while the latter increased their number fourfold. While functional polymorphisms in Bax remain to be identified, the present results show that these two genes, along with at least one other surrounding Tyr on chromosome 7, play a role in the establishment of DA cell number. Introduction: The protein p63, a member of the p53 family of proteins, is implicated in the maintenance and differentiation of epidermal stem cells and is involved in the regulation of naturally occurring apoptosis in sympathetic neurons of the peripheral nervous system. Since data from our laboratory indicated that p63 is also expressed in stem cells and neurons within the developing brain, we hypothesized that p63 plays an essential role in regulating the genesis and survival of developing neurons.
Methods: As cortical neurogenesis is initiated at embryonic day 12, we knocked-down p63 levels in isolated murine cortical precursors by using shRNA against p63 or by transfecting floxedp63 precursors with Cre recombinase. We performed similar studies in vivo using in utero electroporation to express either p63 shRNA or Cre recombinase to acutely knockdown or genetically ablate p63. We then performed immunofluorescence for known markers of apoptosis, cell division, and differentiation to assess the level of cell death, proliferation and neurogenesis.
Results: Knock-down of p63 in vitro resulted in a 2-fold increase in the death of precursors and neurons, associated with blunted neurogenesis but unaltered precursor proliferation. Coincident knock-down of p63 family members, p53, but not p73, rescued the elevated death suggesting that p63 and p53 antagonize each other to promote survival. Similar results were observed in vivo, where knockdown of p63 caused cell death and a decrease in the proportion of neurons in the cortical plate.
Discussion: These experiments indicate that p63 is required for the survival of neural precursor cells and newly born neurons, and for normal cortical development. Ongoing work will ask which p63 isoform(s) promotes cell survival, and on the environmental cues that regulate p63 during neurogenesis. In cerebellar development, radial glial progenitors located in the ventricular zone (VZ) give rise to different types of neurons. A large body of literature implicates Hes genes in the maintenance of radial glial progenitors. In fact, Hes5 expression is prominent in the embryonic cerebellar neuroepithelium. ZFP423 is a multi-Zn finger nuclear protein that cooperates with nuclear SMAD1-SMAD4 complexes, and antagonizes EBF proteins, an atypical HLH transcription factor family involved in neuronal differentiation, migration, and survival. Mice carrying targeted deletions of Zfp423 feature a prominent hypoplasia of the cerebellar vermis, a
